The Indian State of Kerala -known 
Introduction
The Indian State of Kerala is known for its remarkable achievements in the field of health and human development (India, 2002) . Over the last few decades, Kerala has been able to reduce substantially its rates of mortality and fertility to levels that are not only significantly lower than those of other Indian states, but that are also comparable to many lowand middle-income countries that are known for their achievements in the field of health, such as Argentina, Costa Rica, Mauritius and Sri Lanka (Franke and Chasin, 1992; Thankappan and Valiathan, 1998; Saradamma, Higginbotham and Nichter, 2000; World Bank, 2007; Sugathan, Soman and Sankaranarayanan, 2008) . In Kerala, average life expectancy stands at more than 70.l while the infant mortality rate is 13 per thousand live births (India, 2011a; 2011b) .
1 In addition, Kerala shows lower economic, educational and health inequality among social groups than other Indian states -an outcome attributed to interventions and land reforms by pre-independence rulers and post-independence governments (Panikar and Soman, 1984; Caldwell, Reddy and Caldwell, 1983; Drèze and Sen, 2002; Mukherjee and Levesque, 2010) . Furthermore, low mortality and low fertility have resulted in ageing of the population in Kerala. This is considered among the second-generation problems, such as care for the elderly, that Kerala is facing, along with the problems of quality of education, and unemployment of educated youth (Kerala, 2005) . According to the 2001 census, Kerala had the highest proportion of older persons among the major Indian states, with 10.5 per cent of its population aged over 60 compared with a national average of 7.4 per cent. This is in line with the overall trend towards ageing of the population worldwide. It is estimated that by 2025, 58 per cent of the world's population will consist of older persons, with three quarters of them in the developing world.
Such an ageing of the population has a strong impact on the prevalence of chronic illnesses. Chronic non-communicable diseases (often referred to as "CNCD") are emerging as the main cause of ill-health in India (Ghaffar, Srinath Reddy and Singhi, 2004; Srinath Reddy and others, 2005) . Factors like ageing of the population, urbanization, and changes in social and environmental aspects of life contribute to the emergence of such diseases (Patel and others, 2011) . Older persons suffer disproportionately from chronic non-communicable diseases, resulting in a significant need for hospital-based care. The reported prevalence of chronic diseases, such as heart disease, is high among older persons (both men and women); and is much higher in urban areas compared with the rural areas. Urinary problems are also more common among older men, while a higher percentage of older women suffer from problems associated with their joints (India, 2006; 2011c) . According to the National Sample Survey Organization (NSSO) disability survey, the most common disability among older persons is locomotor disability (3 per cent), followed by hearing impairments (1.5 per cent) and blindness (1.6 per cent) (India, 2003) .
By 2030, 45.4 per cent of India's health burden is expected to be borne by older persons, a population that experiences high levels of noncommunicable diseases (Chatterji and others, 2008) . Illiteracy, poverty, adverse familial relationships and stress-related disorders also contribute to various chronic diseases among older persons (Yadava, Yadava and Vajpeyi, 1997) . The main single cause of hospitalization in India remains infectious diseases (21 per cent). However, chronic non-communicable diseases, such as heart disease and hypertensive disorders (11 per cent), injuries (9 per cent) and cancers (3 per cent), now account for an increasing share of inpatient care (India, 2006) .
The State of Kerala shows the highest rates of inpatient care utilization among all Indian states (India, 2006) . In Kerala, chronic conditions, such as diabetes (type II), hypertension and coronary heart disease, are increasing, alongside risk factors such as obesity, a sedentary lifestyle, elevated serum lipids and smoking (Kutty and others, 2000; Dilip, 2007; Sugathan, Soman and Sankaranarayanan, 2008; Zachariah and others, 2003; Joseph, Kutty and Soman, 2000) . These chronic diseases are not restricted to the richer strata of the population, since among the poor there is a high prevalence of many of these conditions, together with increased rates of complications (Ramachandran and others, 2002) . Such chronic diseases particularly affect older persons.
While public health care has traditionally been strong in Kerala when compared with other major Indian states, the sector has not been able to keep up with growing demand over the past 15 years (Nabae, 2003; Dilip, 2008; 2010) and concerns have been expressed about its capacity to address the specific needs of the ageing population (Sureshkumar and Rajagopal, 1996; Bollini, Venkateswaran and Sureshkumar, 2004; Purohit, 2003) . In spite of that, there have been only a few studies focusing on various dimensions related to the ageing of the population in the Indian context (Irudaya Rajan, Mishra and Sankara Sharma, 1999; Gupta, Dasgupta and Sawhney, 2001 ). Moreover, no study has comprehensively addressed the use of inpatient care by older persons in Kerala.
Objectives and organization
In this article, the aim is to understand the specific patterns and consequences of the utilization of inpatient care by older persons in Kerala. The specific objectives are: (a) to understand the pattern of utilization of inpatient care by older persons; and (b) to understand older persons' choices of government or private hospitals and the implications of their choices in financial terms. For both objectives, the situation of older persons is compared to that of other age cohorts. Such an analysis could provide an insight into the emerging situation in other Indian states, which are set to face similar challenges as regards ageing and the predominance of chronic non-communicable diseases.
Methodology and data sources
Data from the National Sample Survey 60th round (NSS-60) for the State of Kerala was analysed. This survey, conducted by the National Sample Survey Organization, focuses on morbidity, health-care utilization and household expenditure on health care. It follows a multistage stratified sampling technique and was conducted between January and June 2004. For Kerala, the survey collected information from 13,333 individuals from 2,829 households. Of those surveyed, 1,766 were old persons (namely, aged 60 or more). The survey collates a wide range of household-level and individual-level socioeconomic, demographic as well as health and health-care related information.
With regard to economic status, data were collected in two major areas, namely annual household consumption expenditure (the total of a household's annual consumption of goods and services, bought from the market, bought/received from ration shops and home grown -all valued at market prices) and household occupation. The per capita household consumption expenditure (PCCE) is generally considered as a good indicator of a household's economic status (Deaton and Grosh, 2000) . To examine the variations in health-care utilization patterns of older persons and those from other age cohorts, we divided the population into PCCE quintiles. Furthermore, approximately the bottom 30 per cent and top 10 per cent of the population on the PCCE scale are considered as "poor" and "rich" respectively. Within the NSS-60, households are classified into occupational categories based on their major source of income. Combining both rural and urban households, all households were classified into four mutually exclusive categories of employment: "labour", "self-employed", "regular wage or salaried" and "others".
As far as the monetary cost of inpatient care is concerned, a distinction is made between direct medical cost and monetary access cost. The direct medical cost is the sum of all expenditure that an individual incurs at the health-care facility for the services of a doctor, medicines, diagnostic tests and the like, while the monetary access cost is the total monetary cost of accessing care, excluding direct medical costs. Finally, in order to control for the severity of illness, we considered duration of hospital stay as its proxy. Controlling for the severity of illness allows us to disentangle its effect from other individual characteristics. All analyses were weighted to take into account the multistage stratified random sampling design of the survey. Descriptive statistics and bivariate analyses were complemented by logistic regression models. Stata 10.0 software was used for the analysis.
Utilization of inpatient care: trends and patterns
The rate of inpatient care utilization by older persons and those from other age cohorts across PCCE quintiles in Kerala is presented in figure 1 . Three observations are evident from the figure. First, the rate of inpatient care utilization is significantly higher (2-3 times) for older persons when compared with that of other age cohorts across each PCCE class. Second, the rate of inpatient care utilization by those from other age cohorts remains more or less the same, irrespective of economic status (PCCE quintile). Third, as far as older persons are concerned, the rate of inpatient care utilization is significantly higher for the third and fifth PCCE quintiles when compared with the first and second PCCE quintiles. This indicates that the rate of inpatient care utilization is heavily dependent on economic status for older persons but not so for those from other age cohorts. Assuming a similar pattern of need for inpatient care by older persons and those from other age cohorts across PCCE quintiles, the economic status gradient observed in the case of older persons is a clear indication that access to inpatient care for older persons is probably restricted.
Results

Sample characteristics
Some characteristics of the sampled households by PCCE and occupational classes are presented in tables 1 and 2. Table 1 shows the range median values of PCCE and the proportion of older persons for each PCCE quintile. As expected, the share of older persons in the total population is higher for the richest group when compared with poorer ones. The mean and median PCCE and percentage distribution of total and older persons by household occupational categories are presented in table 2. In terms of PCCE, "labour" is the poorest group, followed by "self-employed", while "regular wage or salaried" is the richest group. The labour and self-employed households, together, account for more than 75 per cent of the population and a little less than 75 per cent of older persons. Source: Estimates based on data from the National Sample Survey 60th round. The association between different household-and individual-level variables, and utilization of inpatient care is explored by using a logit regression model and individual-level data. The dependent variable has a value of 1 if the individual received inpatient care during the year preceding the day of the survey; otherwise, it is 0. The independent variables are PCCE (proxy for economic status), age group, sex, household occupational type and place of residence (rural/urban). As discussed earlier, the occupational categories also reflect household economic status as well as opportunity cost related to time. The results of the logit regression are presented in table 3. The table shows that individuals from richer households are more likely to receive inpatient care. As expected, an older person is more likely to have received inpatient care (OR=2.7618). Though males generally report lower prevalence than females, they are more likely to report inpatient care utilization (OR=1.1661). Since, on average, households from the categories self-employed and others are richer than those from casual labour, individuals from the former are less likely to have inpatient treatment when compared with those from the latter (OR=0.8458 for the self-employed households and OR=0.7601 for the others households). Place of residence does not make any significant difference when considering the likelihood of inpatient care utilization. 
Sources of inpatient care utilization
The private sector is the dominant source of inpatient care in Kerala (India, 2006; Levesque and others, 2007a; Dilip, 2010) . The percentage of inpatient care received from government facilities is about 36 per cent for both older persons and those from other age cohorts. The distribution of inpatient care utilization at government facilities by type of illness (data not shown) shows that non-specific diagnosed cases and fever of unknown origin remain the dominant causes for inpatient care utilization. However, among the specifically diagnosed inpatient cases, the top four illnesses for which government hospitals were utilized are respiratory diseases, including ear/nose/throat ailments (6.9 per cent), accidents, injuries, burns, fractures or poisoning (6.7 per cent), cancer and other tumours (5.6 per cent) and heart disease (5.4 per cent). On the other hand, the top four illnesses for which people utilize private hospitals are accidents/injuries (10.3 per cent), heart disease (7 per cent), respiratory problems (5.3 per cent) and diarrhoea/dysentery (5.1 per cent). Source: Estimates based on data from the National Sample Survey 60th round. Note: Weighted logistic regression, where weight is the inverse of a household's probability of selection. The occupational category "others" mostly includes salaried and regularwaged households.
The share of government hospitals in total inpatient cases across PCCE quintiles is presented in fi gure 2. From this fi gure, we can see that the dependence of both older persons and those from other age cohorts on government hospitals is highest for the bottom PCCE quintile and lowest for the top PCCE quintile. However, the dependence of older persons on government hospitals looks marginally higher than that of those in other age cohorts.
Figure 2. Share of government hospitals in total inpatient care utilization
In order to better understand the association between the choice of hospital type by an older person and a person from another age cohort, and various individual-and household-level characteristics, we have estimated a logistic regression. The dependent variable takes a value of 1 if a private hospital was utilized, otherwise it is 0. The independent variables are PCCE, household occupational category, age group, sex, duration of stay in hospital and place of residence (rural/urban). The results of the logistic regression are presented in table 4.
As is evident from the odds ratio of PCCE, a person (irrespective of age cohort) that belongs to a better-off economic group is more likely to utilize private hospitals. Compared with a person coming from a casual labour household, a person living in a self-employed (OR=1.98) or others (OR=2.01) household is more likely to go to a private hospital. Contrary to what might be expected, being in a rural area (compared with living in an urban area) makes one more likely to go to a private hospital. Being an older person or a person from another age cohort does not make a signifi cant difference in the choice of private or government hospital. The same applies when considering the severity of illness (approximated to duration of hospital stay) and sex. Source: Estimates based on data from the National Sample Survey 60th round. Note: Weighted logistic regression, where weight is the inverse of a household's probability of selection. The occupational category "others" mostly includes salaried and regularwaged households.
Costs of inpatient care
The costs incurred by an individual for hospitalized treatment depends on a host of factors, such as type and severity of illness, duration of hospital stay, type of hospital and the economic status of the individual. Other characteristics remaining the same, generally, inpatient care from a government hospital is less expensive than that from a private hospital. In general, the poor are exempt from payments for certain services at government hospitals, which may substantially reduce the costs of inpatient care incurred by the individual. The median monetary cost for inpatient care incurred by an older person and those from other age cohorts is presented in table 5. Except for rich older persons, the median monetary cost of inpatient care at a private hospital is substantially higher than that at a government hospital. The difference between rich and poor as regards median monetary cost of inpatient care at government, as well as private, hospitals is greater for older persons in comparison with those from other age cohorts. From the table we see that the median monetary cost incurred by a rich older person at a government hospital is much higher than that at a private hospital. Second, rich older persons who utilize government facilities for inpatient care also incur higher median monetary costs when compared with rich persons from other age cohorts. A possible explanation is that rich older persons who utilize government hospitals probably suffer from long-term chronic illnesses, which would prove too costly to treat at private hospitals. Source: Estimates based on data from the National Sample Survey 60th round.
As expected, a lower percentage of households lose income when an older family member is hospitalized when compared with a situation where a person from another age cohort is hospitalized. In comparison with rich households, a higher percentage of poor households lose income even when an older family member is hospitalized. In addition, a household loses more income when a member from another age cohort is hospitalized compared with when an older member is hospitalized. So, when an older person from a poor household is hospitalized, the household loses a substantial number of working hours, a loss of working hours that is difficult to compensate for in a poor household. Since the average income of a poor household is expected to be lower than that of a rich household, the financial burden due to income loss (measured as a ratio between income loss and total household consumption expenditure) seems to be higher for a poor household.
Discussion
Our results confirm high rates of inpatient care utilization among older persons in the State of Kerala. However, the utilization of inpatient care shows a stronger economic status-gradient for older persons. This means that effective access to inpatient care seems to be more dependent on economic status for older persons in Kerala. The multivariate analysis confirms the positive effects of economic status and old age on the likelihood of utilizing inpatient care. Our multivariate analysis also shows that males are more likely to utilize inpatient care than females, while controlling the effects of place of residence, economic status, household occupation and age. A comparison of NSS published data between different rounds shows that the annual rate of inpatient care utilization has increased, indicating a steep rise in demand for hospital facilities between 1995 -1996 (India, 1998 2006) . A study also shows that the rich-poor divide in potential to seek care from private hospitals was highest during 1995-1996, but declined marginally in 2004 (Dilip, 2008) . Our findings on gender difference in inpatient care utilization is in line with an earlier study in the Indian context (Roy and Chaudhuri, 2008) .
The economic status gradient (found in this study) amongst older persons as regards accessing inpatient care raises concerns about the current capacity of both the public and private sectors to provide access for older persons belonging to poorer households. While a part of the gradient might be due to some discretionary hospitalization amongst older persons in rich households, the rise in prevalence of chronic illness amongst all economic strata of the population in Kerala would also suggest that a part of this gradient could be due to lack of access to inpatient care faced by poor older persons. In order to overcome such restrictions on access to inpatient care, policies aiming at the removal of barriers to both government and private inpatient care for older persons would be required. In addition, given the poor state of publicsector primary care facilities and their capacity to provide care for those suffering from chronic diseases and other geriatric problems, public policies should aim at reforming ambulatory care for older persons, and provide prevention and outreach interventions aimed at reducing demand for inpatient care through a better primary care approach that goes beyond maternal and child health, which have been the mainstay of the Indian public health-care system, including in Kerala.
Choice of public care institution among older persons
A further observation from our analysis is that choice of hospital type is not associated with the economic status of older persons. There is no systematic difference between older persons and those from other age cohorts as regards utilizing a government or private hospital in Kerala. The choice between government and private hospitals is largely determined by household economic status and occupational type -the poor resorting more to public facilities than richer cohorts. This is also an indication that the choice of facilities is largely determined by household patterns of consumption of health care rather than individual attitudes and preferences towards care. Since a major segment of the population in Kerala depends largely on private facilities for inpatient care, the growth of private hospitals has implications for older persons' access to, and the cost of, inpatient care. Moreover, since the private sector remains the main source of inpatient care, even in a state like Kerala with a welldeveloped public sector compared to other Indian states, governmental policies should address issues relating to the lack of access to private inpatient care and the economic burden imposed on poor households, in order to provide affordable and accessible services to older persons.
In Kerala, the private sector is dominant in health-care provision, as the vast majority of the state's doctors (86 per cent) and hospitals (82 per cent) are concentrated in this sector. Furthermore, 58 per cent of hospital beds are in the private sector (Kutty and others, 2000; Varatharajan and others, 2002) . Available data indicate that although private hospitals have not expanded in number they have been consolidated into larger facilities. Public policy favouring increased private-sector participation in medical education, coupled with the opening of increasingly specialized hospitals, has led to a situation where small hospitals or nursing homes are losing their importance and a large number of them are being phased out (Dilip, 2008) .
Economic burden of inpatient care on older persons
Although the average medical cost of inpatient care is no higher in Kerala than in many other Indian states, its much higher rate of hospitalization (compared with other states) makes it one of the very few with large amounts of out-of-pocket expenditure on inpatient care (India, 2006) . Evidence from urban Kerala shows that in 68 per cent of cases, people need to pay admission fees for inpatient care (98 per cent in the private sector and 20 per cent in the public sector) (Levesque and others, 2007b) . The higher prevalence of long-term chronic illnesses among older persons is probably one of the main reasons for Kerala's high rate of inpatient care utilization.
Interestingly, the medical cost of inpatient care incurred (per incident) by richer older persons at government hospitals is substantially higher than that at private hospitals. This could be due to inpatient care for chronic illnesses for such persons proving too expensive in the private hospitals and, therefore, government hospitals are the preferred option for inpatient care; not only for the poor but also for older persons belonging to the non-poor categories. Another possible explanation is that for certain chronic ailments, the prospect of a consultation in a teaching hospital -benefiting from specialist services and invasive technologiesmight be the preferred option, with private care being reserved for other, more common ailments. Further studies are needed in order to throw light on this aspect.
A previous study has found that, although poor and casual labour households incur low levels of expenditure for inpatient care, they sustain a high proportion of loss of income due to hospitalization (Levesque and others, 2007a) . Our analysis finds that illness among older persons is also associated with a loss of household income, albeit less than other age cohorts. When an older person is hospitalized, a higher percentage of poor households lose income compared with rich households. It could probably be due to an older person member remaining economically productive in a poor household or the non-ill members in a poor household losing income when they have to spend more time on an older family member's inpatient care in a government hospital. Although hospitalization of those from other age cohorts, or individuals belonging to rich households, shows greater loss of absolute income, the real burden is higher for the poor when we look at the loss of income in relation to their per capita consumption expenditure.
Conclusion
Chronic illness is increasing in the Indian context, especially in a state like Kerala where the population enjoys significantly improved health. Whereas there is adequate evidence of inequalities in health and health care in general in Kerala, few studies have addressed the specific problems of older persons in the state, especially with regard to inequalities in inpatient care utilization.
Our study contains confirmation of high levels of inpatient care utilization among older persons in Kerala. Furthermore, the important role of the private sector in providing care for older persons is confirmed, as well as for the overall population in the state. While old-age status does not seem to determine the choice of hospital type in Kerala, chronic illness seems to increase the propensity of older persons to resort to public inpatient care, especially for illnesses requiring a longer hospital stay. This probably explains the finding that public hospitalization for older persons is among the costliest in Kerala when compared with the private sector. This raises some issues related to the current development of the private sector in Kerala and should prompt an appropriate answer by public-sector leaders to structure an appropriate response to the chronic care needs of older persons in Kerala. This analysis is probably the first attempt of its type to assess the inequalities in utilization of inpatient care between older persons and those from other age cohorts (both poor and non-poor classes). Evidence of inequalities in utilization of inpatient care and their associated indicators are cause for concern for older persons in Kerala, and require better assessment and understanding of the situation through more studies. Ageing could prove an important challenge to the public sector in Kerala where the general health-care needs of the population are on the increase. Our study suggests that chronic illness among older persons promotes utilization of government facilities. This could add to the burden of the public sector in Kerala. Therefore, the capacity of the private sector to address the specific challenges due to health-care needs by older persons should be understood, evaluated, expanded and monitored.
